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ABSTRACT 



PROBLEM TO BE SOLVED: To provide lithium cobaltate having large particle volume and large 
particle size with little sintering. 

SOLUTION: A bivalent cobalt compd. is reacted with an alkali hydroxide and an ammonium compd. 
showing alkalinity in a water-based medium to produce cobalt hydroxide, and then the obtd. cobalt 
hydroxide is mixed with a lithium compd. and calcined. Or, a bivalent cobalt compd. is reacted with an 
alkali hydroxide and an ammonium compd. showing alkalinity in a water-based medium to produce 
cobalt hydroxide, and then the obtd. cobalt hydroxide is calcined to obtain tricobalt tetroxide, and then 
the obtd. tricobalt tetroxide is mixed with a lithium compd. and then calcined. A lithium cell using the 
obtd. lithium cobaltate as a positive pole active material has high initial discharge capacity and excellent 
cycle characteristics of average charge and discharge efficiency and discharge capacity. 
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1 ] JSB6©JF*&*HP«# 1 ~ 3 0 n m, d>osp 
*Si|a^-ii5^*5 0. 2 ~ 1 0 m m-Cfc 0 , e^Jg^T's^ 

a r. t t -f 5 =>^v. b & y £ a. 
«k *»ftr/i/#y* TAo&ytt£Ml-5r:^~£A 

bftfc*§£ft=i/</t. h IB IMbH = h * 

• t Srft^ L fc*«fi*i- 5 - fc *4«* i«3 ^A h m 

[W**4i i*3/;n>ft^, *«ftT/v#y*jj: 

fc *W» fc + 8 »*I 2 * fctt 3 lCiE«<B =i h Wt V 
[»*JS5] iltfa^/V h Lit 

[W*B6] T^yttSra-t-STy^^^Aft^Sr 
ftT/v;*? y £Wii$J8lfc«&in LtSSS*t*»ft3/^ 

^/vmy^»>Ao«3fi*js # 

y tt^M-r 5 r $ Aft*4fe*:**jKtt* 

» 8 r fc fc*?~8 if *JS 2 4 fc ft 3 fclBtto a /<A> 

b^y^^Acossi^fe 

fc TVKfr y ft 5 T fir Aft** £ 

*w<\ »fehfcfi^4jWfc*lMbTA'*yfcft 

S/SS^rtTKKfta^Vu h Sr#5r fc &««fc-ra«# 
31 2 4 fctt 3 KB«0 3/<>W h8!)f * AOfiif^fe 
[flt#S9] IMt« 1 KIEt^a^ hi9 f 

4 a r fc Mfit&t-rz y A®sfeffliEffi 0 
*««fc+as^^A«iu 

[0 0 0 1] 



(OjE«S«R fc LT^ffl ft a V K y ^ * A*3 ± tf* 
<0»3S^ftbWtt^*«VNTft5 y f-!>A«ftK:H 

[0 0 0 2] 

Bft^441t?WoftXfttUci: fc fc, y A 
rft«ft©«K^««fc#tfT*5 9, *G>jBWS4Mtfc 

fc, 3^hft»^5rAft!J^!>A-»c*ao3Ea8S4fc 

j?fctT^83§3\ 3^nyf*Aoi»#,* 
»fcftse^Km»«*T?o^«^3&sA#tft5 

i5ft3/Vi/K»y^!?Att % *Kfta^h, mmt 
fc. ^isy^^A^TKKfty^^Aftfc^y^^Aft* 

•©»5t£fcft|t5*'e»«frLfc*, 600-1100 tS 
SollTML, fcvve, ©#-r6fcv>5XSS:jBir 
Xll&fcigii£*iTl>8 0 rtibKilii^g^ia 

0, #bft5 3/^wh*y-^CrAO«tttf«#SrgtJ8 
rfctt*«<0^fc-C*>S^ 3/^MR»fcbT^b 
ixa TK^ft a /< A' h > ®ft a/Vu h coa-^tttt t> a /</!/ 

my^?A©W4fc*ftft|g#Sr#?t^6. 

[0 0 0 3] s^HJf^tlBltSlOa^ 

hS^fc LTfflV>bft5*»ft3^h, »ft = /Wh 

tl!3lrr**jftfcLTtt£JiTo**asi8i6*trv^8. r 

/wb©«JRS:»8*a, »6>iifc*B)lft3/^h«r* 

soo-sooicoamc-ciSrtLrBWfc 

Za^h^#8^S^*iSl$tiTV>6 (*&B5 8- 
2 5 0 5 2#^f&) o *1t, ^&g¥9~2 2 6 9 2^ 
«K tt, 3fcfrlfc«a* 0 . 1-10/t m"C«*»g*f trfrT 
8*»fb3^/VhSr», RV^, 200-7 00t« 

1-91018 #^«-^»H¥8 - 9 6 8 0 9 

[0 0 0 4] ^LT, *MEO*jST#b*ifc*lfcft3/< 
/H, »ft3^/vh*3/^MB»fcU 
y ^ ? A^*^ft y^CAftfctf>y^£ Aft*«©»* 

fc*tt*"ca*ufc« % 6 o o-i i o o^gAom* 

[0 0 0 5] 

[»w*»ftL i 5 fc-rs^n] «Eo«*saifT?#e, 

tt8 3/</VhR5^!>Att % 0. 5MmKTO«tt4& 
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#»©* £ v v** um# e> n*v> t V n 5 MM* *> 5 . « 

HJBa J <fc3. w©J;5'iiB-T-i^±^H^ fo5 

[0 0 0 6] 

[«J@«r#ife1-3fc*©^&] *X9l*bNt, tftHm 

e^ss $ a* o . 2~io M m-cfot3, n*temt*fk& 

>^=^9Mt^b SrSJ^S*-C*K<IS=»^/v h 
ftv^T. fcfejftfcTk^ba^ht VrtMk&tsb* 

£M-f S T y ? Afls-fr* t Srac $ *T7K®<b 

A> Y fc !> * >> A t ^rjE-g- L fc&j&fc Ufc 9 + S r. 
fcfcj;9, JtfSWa^vhKP^CA^&nSdt, 

©JMi^HfcLT^^fcSIlirfeirfcJMiiU #$8 

[00 0 7] *«93tt« *£t^fls8(*5^g: < * 

*&&©3^/Uh&y^?A:fcJ;l*£©ffi&:*r«fc, fcfcTJt 

fc-fch. e> v >r fc 5 y f- 9 Am»*»*i- 5 - 1 fc* 

[00 0 8] 

i&wvmnnMm toaowiw¥m» i 

~3 0 Mm, A»oJp:l$;&^-il5£#S0. 2~10 ( im't?3b 

*tM>©«tf-©Jtffi# *a»©MH***r fc©fc 

**ix-cv^-ct>j|L*it*v^ #3&BJlic:fcv>-CJ£B©¥ 
^Sc^-S (&^©Aaia£B©*g#ai»©*$©¥*& 

tt) ttl~3 O^m-efcD, &*L<tel. 5~30m 
m, it)9*L<ll2~20jimTfo5, £?>l^ ¥*S 
tt^-WS (tt^©»B*fo©**©.¥*Mtt) «co. 2~ 



1 0 m mT?fc (5 , $?Sl,<f40. 3~10(tm 1 £.9$? 
*L<(40. 5~1 0Mmffe5„ JSB©¥W^*3 

t u-oi^fc y j*nm<D£fe&im< 
tiNHff&ii* stfntt»©aft^*vMsjfit«aB« 

#/J>£ < b v> 5 H^ttAD^ftS w t left*, 
ig*, PS«©itSBaf^-t-5 3^/v-h®y^^A-e 
t>» tt^H*MS©*v^©*#. tt?ntttt©«>«* 

3^*AH2ttTF-IH]JftK©^ft^t>©T?*)!)» 
ro#v^t©tJt'<, ^S£©Jfc£B8ffc*rL-CVvct>, 

fi*©ig^^©«:al4±tv^'^ 3 ©■T?fe5„ 

[0 0 0 9] iJclC, ^Mtta^hSty^^AWKii 

tfciwjs*i- 5 r t *im t i-5 = v m y f - 9 a© 
^bl^tt, 2) **|(t«q»fc*s^-c. ntfa 
^Hft^ifc, ^br/^y, r^*yttSrMi-5r 

Afls** t -SrSJiS $ *T*BMfc = h 

^v^-c N ^ ttfcTkSf'fb = ^ v i>xmmtE.=> 

t> M\&m b SriS-g- r b b i"5 a 

j: 9, !iffiif : #a^t<^ieM<D=i^uhgfy9 L ^A*s 

r©^**», />!i<tfe7K 
K<bT/P* y *r£tr7Vl'# y tcj; f) TtcBWEa^ hHB 

fc*fcJK^-©^SSJSi:*sffi»t«a*#S:Bi0^1-^fc 

i©J:5(cUT^t.^fc, 
** < *Bta©7klWIS3^A' h *r««"f* - 4 K i 9 , 

*^b a y tm^mftzftv fcftts-ciaw kh a y< 

/wh^b-t-stst^fejxs. *e>K, 

< *.n%<D*.mk=/<*Y. mmt^^jv y t y 

/wh, HIWbH3^A'h©«t ; HK«*«ofcttlBTf3/< 

[ooio] 3fc*w©*ijt*&K^-r*r«3^^h 
^b-a-^iLT»4, mm=>^Y, mt=>^Y, mm=> 

[OOllISfc. TkMtTAr* y b LTtt*®{b^ h 
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5~1. 8F£L<ttO. 7~1. 3S», <fc9 

&3;L<f4.0. 8~1.. 2Sif*'5. *S6-fbT^* U 

©*#±IB«HJ:9il>fc^fc. 7vt=r^«Sft^«i 

[0012] r^yttSritsr^s^A 
t5. bieb&t a, ifrfbr a, ffi^r^ 

^Mb-e^K^L-TO. 5~1. 5^S: N #*L<tt 
0. 6~1. 2SS X £>9#*L<tt0. 7~1. 1^ 

RJfctfSK * 0 , «ft^FAS»&L.^-< ft •)■#* b< * 
[ 0 0 1 3 ] KJ&fifili, 0~8 0t, #*L<li5~ 

6 0t, £9ff*u<fcU o~4 oic©?iare*T5©a s 
J;^. KJ£ifl&#fl5v>i, JgffiJfrfci©*^***^ < 
3ftif©«M*H~©I«, J«IBMESrJI<-Ct«4if>l 
3tB~©a«#*>«#, ±EttH.fc9»v^ &^-©J? 

&T£j£Lfc^©^«jfc^ttttte»4%£gji5fc< , 

[00 14] wCORJS-m, -ffia/VWh^-g-ft©** 
«t*«C-C©»fls*ISCfc»fc, ***£©*««#*# 
ffl»T?f?5r i:#S*U\ KJfc©i£'t'-C=ffi©=i/Vv 

*BMb='Vw h»C»4l5ifcl,fcV>©T?, fc&WKIi-flj© 
*»fl;a/VW h £EMO="<A> Mb-a-fc i ©»•£&## 

[0015] r«3/^h^ft, sWMsrywojiisj: 

tfT/W;* y tt&a-tS T * A^a* t 

«j, *K-fbT/i'5t7y*jj:VTA'*yttSrai-5T> ; E-= 



{b£&£El$»te^DLTK££*S;fr&, ®T^*y 

it, rffia/vu H-fb-a-fl&feitJfjJc^br^* y SriaiSJffl 
mtTfr* y *j Atm^ y &£§i-3 r * A<b 

r^* y tt&a-f-^T V^e= * Alb-a#> t 

&v^ x »fctL*:SlS^«ii:*»fbr/V*y itrE& 

[0016] ±l^®~©©^^fe^ciov^-c, rtis=>^h 
ft;**, mmst** 9 , r^#ytt*fii-8Ty*=. 

£^b£&©^l$igttjg:£K5rcSS;4S, &Sfl0# 

<tti^ffi~i 5B#|gj-etT5©* 5 iv\ ±fs«&ffl©i$|$ 
-C«iin-*-a;:fcfc,fcij, **?-©*5£«:6J&tf» 

JSB*WiW€< ^Sfc^t?, St-TSr^t < i-2>^(1^9 

fc, zi^^vn^ft, *®MbrAot/ y, TA-*ytt 

SrM-rST^n^Afb^O-a^fcttHaSSrlRl 

m.mz.max.it") . sf^maamufct), -wn*jtit 

*«Bjir*3v>-ci4, r^yttSrar 
5r >*=!>A-fb'&*©B'f^fi©'>^< 1 1 
T, fosv^tt, ry*=.<?A{b-^«ji:P)^tr«3^ 

[ooi7] ±{B©~@©;£fett-&toft:£ffi-e;feij, 
®©*fett % r.ffi=ty</vh-fb-g-«, *®?{bx^* y fej; 

*«fbr/«'*yj8j;tj«rA/*ptt«rai-6rv 
? A^b-a-!fe©0f ^1:4: (c«ftl u-cas $ *« 
*fe-e*>»), ®©^fett, 7^UMMt57y*= 
!7^b-g-ifei?SrBffSS^*Ufc7K^«ffi4 3 ^, r«a^ 

Hk^** iu«*s<bT^* y ©@fS**K^3«fcRin 
[0 0 18] ±15©©, ®©*tfe«:a»»4*«fe 
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r/k* y ©©#£-?«:, * 

'Jttfcai-ar^sfrAte^fcfcfcKj&s* (jura 

ftfc&££j&!& b imXcT^ji V b *K***6#ife-e 

^# V ©*3B«&*KKJS£&fefc«iH) Lfc U , fe*^ 
»t*^^ t f fcKJ&&S;*j©*5 y -fc*&*b7/v# y 
b brntifM^mn Lit 0 LXft 5 r «k 1 3. ios 

[00 19] itoAp^UTffl-^fc^^k^^hSr 

^©*fttt#*©£H*Trfr 5 ©##* 
[0020] ftv^ rcoj:5(-L-r#(bHfc7KK'fk=' 

^tt±^t?ffb^5„ &/£©tfi&tt 2 0 0~7 0 0t 
"<?<fc 9 > $?*L<tt2 5 0~6 0 Ot-CfcS. &/*©» 
S*5±f5«5ffl <fc Ottv^Kfl^fcitMLJcEJfcjWB;: 
9fc<v\fc*#*L<fcv\ ±IE^fflJ;l9^v>i: 

[o o 2 l] &vv?, twao*5fcbr»e>iifc*HWIs 

^SMba^A- L< SESftHa^ h b V^VMt 
•a-fettoS-g-SiJ-g-ttCo/L i (*/Hfc) T?0. 9~ 
1. 1 U\ **fb="</H»%L-<ttB» 

©f£5tfS-&;fc 3 I^ttffi5£»^©;fr8i*ffl V>S C i *5-C# 
5„ *SMb=^/vhtU<ttEK{bH=^i'ht 
y Mt-kOto b <a^&£i!fo*1- 5 &j£ffl&f± 6 o o 

~ 1 1 o ot;©tifl»*#* u< » ftj*9Bftti:*ft*fe 



[0 0 2 2] rOj^fcLT^kftfca^Wl-ffiy^* 
[0 0 2 3] fcfc, *»Wtt, tWEOa^MlSJf-* 

Effi&mnrfcsy^Amm-e&a. too, 
bt«6* y f - !7 a^ * v - &©m© ;i t & v-> 5 . 

[0 0 2 4] y^-7AH?&fflI@tt, ="f>-^®mfflt 

JBssmaj^, # y a? yftx^uvtMK'* y f = y x 

[0 0 2 5] y *-*A*ft©*«H*l!:tt, H*Mfc*Wfc 
^3£*. -t^*>*>, y^^AWd->l|?l&i:LT^Ei1-5 
«tt«SHJ:»)J£^«5H-^ »{b-«5n$ixSii©4vv 

ettt, ia*£iRKyf L i7A-^A7s'{by vKyf-i7A, 

H7»fl:*!>*»y^^A/j;^Srfflv^6-fc*»-e#«. 
m^lctt#7Ltt©jKy7 , nt* uy7-fW^iK 

mm<onmbLx\*, njt©jE*tA«©«K:-fe 

fc#tntet£BE»U m«¥«SraAL, SKLfc^'fya 

fcm?atefc#Au, it»fgSraAu, ttAtfcn^s© 

i-SitSrBWi bfc=ffi;£©«?&t>fc5. d©e?&tt 

ms©mfi:^=«vhB-/w-r^r ttcit), =§-®gi©m 

[0 0 2 6] a^Miy^^AWIEffiflHSlWtUr© 
ttfgfcov>rtt, ±IB©*S5T?y^!7A«?64r«fifcU 
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[0 0 2 7] 

[0 0 2 8] glfctt 1 

2 0 c C(DMS^SL^:5 0 0mlCD*iE7K^ rffia-* 
/uh^vRtfa 0 g/ 1 o«IE»3^h*»»l 1 t 
1 7%<OTy-=e=T*SrR^»OpH*8Sr«»i-5J: 
5 fc 3 *iB-cafcfr«aa L7y*=r4*»ft**^ ? p 

ft* 6, 4 0 0 g/i 0R«o*lfeflrt- h S> * 
fe3«»RT?tlHi0l/tpHfcl 2 ICRS u se>fc* 10 

It^O. 9^S, 1. 0*5*-Cfcofc 0 ft*>, rft 

i> 1 2 0 < lC(D^T®;^bT x *«fls=»/<^h»* 
(Wa) fc»fc. *bfc, WIBO*IMk=^h»* 
(Wa) fcfcRy^AfcCo/L iJt-1/1 

Mb) fcfca±5fc»-&U 2S«*9 0 ot^gtl' 

a/Vuhlfcy^frAt&tt (WA) Sr#fc 0 
[0 0 2 9] HJfe^J2 
.*««l-e»btlfc2K»^b=^h»* (Wa) 

Mb) IMEOHiWfcH3/</uh»* (W 

b) t«B!)f*ASrCo/L i Jt=l/1 (^Jfc) 
tftSi5l-iS^U S«*9 0 oTcoaa-ci ofifM 

b8£y^*A»# (WB) Sr»fc. 
[0 0 3 0] HKW3 

3 OtOfflgtOWlLfc 7 0 0m I <D 5 %T>*:~y 7k 
Kl, -ffli3/^h>r^>»*6 0 g/ 1 

?K^« nt4oog/i <&»«<&*»flrf- h y v atK 

^7g2 0 0m 1 ^6B#^-C^trbT®!jDLfcm, 3 0 m 

■*-hy !>Aoar±3/v>h^Lr«-^ 1. o^s, 

1- O^fiTffcofCo ftfc\ "rjlfe^Sf^tta**^* 

Lfc*5y~£«SU ifcJ£Lfcft, 
ftSUT> *BMb=«/^h»* (Wc) SrWfco £ <b 
«rlB«)*IMfc;=i/</uM&* (Wc) fc£«y^* 
A*Co/L i Jfc=l/1 (^-/Wfc) £fc5<fc5fc»£- 

u £ft*9 o otwjaarei os$ra^bfc^ f-v 

(WC) S:»fc. 
[0 0 3 1] HiStfH 



$tt«I 3 -e# b *ufc*ttft = '<fr V ®* (Wc) 
«*sootM)iaft^j^i/t\ HiMkZa/^hft* 
(KSd) «HBOHMMkS=i^H&* (W- 

d) jrAtQo/L iJt=l/l (*A*> 

fcfc&J:5te»&U S«*9 0 0t(Ol«tlO^H 

M*y^*Aft# (WD) Sr^fco 
[0 0 3 2] Hffi#j5 

W;fry}gg6 0 g/1 «)«t»=i^h*» 
«1 1 £2 OtJOfigfcRSELfcSL R**«C0pH*5 
8t£ft51=-m 7%T^~Tzk*§*i£l 5 0ml M0 
0g/l OSS^zKSHb^ h y ?A**»5 0ml 

ii^SlKSraara u r y*^r*#»fc**;* 5 y 

1 7%7y^7*S»5 0m 1 t 4 0 0 g / 1 © 

2ISOTK®{b^ h y 0 1 5 0 m l £ 6 KM-CK 

*PLTpH*l 2fcR»U 2HBWfcJ*i-5r 

«fctf*»flrf-hy ^AOfite^/VMC^LT** 0. 

9^S, l. OSt-Cfcot, ft*j, Cii&olM^M 
*#*#HftT-efTofc 0 *<Dft, SJEOTlcfiifta/^i/ 
h*£*Lfc*5y-£»«U ftifrLfcft, 12 0t 

fc 0 Sb^s idia^7kSfb3^n&* (We) t« 

8£y^*A£Co/L itt=l/l 

(WE) Sr#fc 0 
[0 0 3 3] mi&MG 
*Jt«5T?»e>*lfc*SMb=/^M&* (We) 

(Wf ) «#fc 0 WIB©iaiWb=3^h»* (W 
f) fc«»y^i?A«rCo/LiH:=l/l (^»fc) 
^ft^J:51-?l^U, a*w>9 o ot^sut-ei oetra 
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[0 0 3 4] Jttt09 1 

2 0t(Z)fi«fcBSLfc5 0 0ml <DH7k\C-ffi=3s*/U 
hoitirl/WLStQ 0 g/1 o«E»a^i/h*«iKl 1 fc4 
OOg/KOTk^b-t-hy i?ASrSJtS«opHdS'i 2^r 
i 5 fc 3 BtK^MtT^iP Lfc^L l 0 ffim^i" 

fy erAOitta^McjJLTl. i^ft-efeofc 0 
ft*5, ^tbbo«Wtt**^#HftT-Wo«: 0 

ttiE^*^b^/^f^*ufc^7 y-^i§ 

U *#L/cm, 120WM«U, *Rfta 
(Wg) $b(C ttE«>*Rft=» 

(Wg) fc«»y*-*A4:Co/LiJt= 

l/l (^e/vtt:) iftS±5Kia#U ^^9 0 0^ 
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[oo3 5i \tmm2 

h) tmmv f-v&&co/Liit=i/i (*/nk> 

ifc5<fc5fcS£-U S^*9 0 0'C©?a*-ei 0B#RS] 

10 0 3 6] SJfe^J 1 ~ 6 *5iU!ht|5E«ai 1 ~ 2 -e#t>H 
fc=»^H^y^?A (f*$A~H) ©BETiSlC.t^ 
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(Mm) 
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